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ABSTRACT: 

PROBLEM TO BE SOLVED: To make numerical control data preparable 
corresponding to the definition of the state of the machining process 
of a work 

and the settings of machining conditions from CAD (computer aided 

design) data 

on which the preparation of numerical control data on the work is 
based. 



SOLUTION: Comment data representing the kind of machining 

conditions of the 

work are set previously in graphical element units of CAD data (step 

5201) . A 

graphic element forming a closed area as a figure among the set 

graphic 

elements is extracted and its comment data is interpreted (step 

5202) . 

Machining data corresponding to the interpretation result is added to 
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machining 

data that the graphic element forming the closed area has (step S203) 
and the 

machining data to which* the machining data is added is interpreted 
(step S205) , 

According to the interpretation result, numerical control data is 
generated and 

when the said comment data represents a state of machining from 
halfway height 

of the work, a minimum tool track needed to machine the work is 

calculated 

(step S206) . 
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1 

mvA^T- ^ 2r Huiec A D r-^<7)mnmmi^&z'B. 

immmmimm, ix^co^mf-^^im^tim^y' 
w^mzmtfzMxr~:^^mMmmmm&Lxui 

^m.-^^ -y T-ff^m^mizm-^^^x^immT- ^ ^ 

\tx^i-^xvT—?x'hh c t ^m.^L-thwrnm 
itrteiAiisifScaix-r >y y\m%mi^\-iM<rmiJ,z 

\ mim 3 ] WmMcTil'^ff-^'^fif^ c A D ( a y 

fa- mmm ) r- ^xMmmui^m. 

mr—9\,z%\:.tzl!Slrf—9 ■kmv^^h.timmm: 

mm.x\^hw&^%t'^^ni.r-'^-km.'thm- 4o 
\i:m'5\\xmmm'f-'9-k'(^mh^mm'f-9^ 

mixmMutii^Biimmmax^cotnxizm so 
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^e/M5Rioxftiiiif^»ai-r«. d t mmti-mm 

mmn 5 ] WDXftoi^*^#fi!c$ix^cc a d ( r? y 
\^^-mmi{) T-:9izm-:f\^xmit:mm 

T- 9 (c» o'v ^xMxmmi-mimmx^mz-H v 

T . ^i^mie?S3DX!aojai^#i7)SSi)r ^t1iS?r- 
^ BuiEC A D T- toHj^^s^eT-mg-r ^aiRr 

(Df^xmmt Lxmmmim^ix^^imB^msrmiii 
ix^comKT-:!^ifm-t^&.nT-9m^^^ii . 
mimm-i!^fm^mmw^mizm\:,tzMxf-9 
^:mim.mm^tx^^mmmtiiWoMxr'-'S' 
iznmhiiaxT-:?mu^mt . mn'mf-^izm 
tf^iMXT- 9 imn-^tirzmtmmm^mfH ix\^i 
mmmmtm'oMXT-9t:mitiMXT-m^^ 
mt. mmuxT—f'fmm(^m^mzm^^^x^ 

ssa■t^^B^ia^fc!I^xif?!J(^JDX^Ci^^g^:fi/J^IiScoxft 
mt:niiithxmmmmimi. mim 

mmmxi^mm, 

mmm^i^mitzm'i>i)^(^taxthm^^m^ 

mmxM^mniti^mmmmax'^ijimfixiZ'j^m 
^M^m(r)x^mMin.ti!,ti z b i-mt tm^m 
eimmmmmxif^m. 

[000 1] 

iz^immxfmmizmti,. 

[0002] 

mm<r)mi] mmmmximm iar. nci 

LT lO(7)MO[lX1-&J^-^. -ecOgEifnWBffiSrCA 

D iayt^^-ymmmn) i^^^^Mzx^imt. is 
m^tifmm*^{^Nc mmmm) ximmmi^^ 
•*i,^v:tf><7)Nc {mmmrn) T-is^trNcximmm 
myy s y^imvi^m-hmsi}^iK<fTiytix\ . 

[0003] 

t^wmf.zh-yxM. ^^LtiCf^^mmi^<nttx' 

nct-9 Sr#fi£-r s t. cad mm±(r)&shm^<D o 

ByXglCTilDX^^«0®RlrtC^V^-C(i. NCt-:? 
v^i^y^^-b y9-<DX^(om^imfS.^ixX tt\'\ 

Mx^^cDiSiTim^-^x^^fz, ttz. sumxizxisttxm 

^cr,mPAt:f^Cr~i'{,z^i\^$itht,zli. Umru-/3 
^y'/fiZ%t.'^XQhDmm^ULifi'mt^j:*) . ^ 
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[0004] ^%mi±mtiiW^(Dms(^^-ti 

[0 0 0 5] 

[ mm i m^t h it ] ±f e smi m^t i. lo 

^izm ttcMxr-'^'kmvi^fifzwMmmim^ t 

imxTvrt . miMxr-^mn:^T^v r<r>mmk 
^i.zM-:i\^xm.mmT~:^ i^m-h mmmT—!^ 

-^^i]^hMxthWi^imi-^mmLMx^<nMx\.z 
'jm^j:m'mcr)xmM'k%\i!,^hxs,mi'%\&xf -v 

[ 0 0 0 6 ] Xtim'iimit^fzif^i:zmikT^2 

mmr—^^mimziiK^x. frie^ic^r^;?. hr-^ 
tmmmiXii!ii<r>mmBiti^^ uzm^-h-t:>m.th 

•m^mm-^. mtixmMn^^r- -yr\imtmM 

[0 0 0 7] Him^:m.-thtzif)\izmiSim 
im<^Wimmf-9mmii. \mx%(r>=f^w^ 4o 

cotvix^^mmm^nf—^-^mtic adt-^^ 
(^mmmmmiLX'm.^-rm^T-m^^^it . mi 
imT-:f'im^wzmmmmcr>(HX'mmi: ixmm 
m?:m^tx\^hmi^mimtiiLx^<DmiT-:^i: 

mmwj^mzm ttciiaxr-isfimsmmmmfs. l 
x\^i>mBwnf}^^tJiXT—s^izma'r?>MXT-i' 50 
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4 

^timmmmm^m^tx\<^6mm^mi}^^MXT 
-:?im^tiMXT-^^mi^^t. mmxr-ip 
mmmmmmzm-^^^xmmmm-i^^^^-t 

Mx'^<D'^'p^^i}-'(>iinx-ti^mim-ti^'^mmm 
xm<^MxiZ'm''M'^^<7)XMm^^%iiitixM:m. 

T~9xh h^h i^mt -t^ , 

[0008] tfz. i.%mm^'M.mrhfz>f^\zmw$A 

'mm-9^'^w,zii\^x . Buieiftc^T^x h r--^ 
mwmx^(mmm:^^ us-&^t-^ mx-fh 
mi^at*!-^, mitxmm^.'ii^^nxmimmM 
<mx\,Z'}i^ts:mM<nxmm^'m!:th ^ t ^^ss 

[ 0 0 0 9 ] iTt. ±feew&Sfi!tt-.s;ti6t-n3i<3S5 

CAD <-ayyia.-9\mm\) t-^^z^^^^X^^ 

\.tz^mm'f-'9^zm-5\^xis\xMmi.^mmx 

'mmzii\^x. 'f^mmMx'^<mx^w<mm: 

m^mrf- ^ $r Buf e C A D T - r^' cOHff^ smfixis 

■ojDXT-^'{-#JD-tsjaxT-^'#Ja¥^f5t . luiea 
S^T -cJ' ir-Tt JdXt- ^ HulEH^^I^^ 
mU-CV^^Uff^^^ijtojDXr-^ S:»«?-ri.jDX 

T-^jBlR#St. |trfE!raXT-^fl?!B?^Sfio)^*sm 

« fiieas^T - ^ mmmx^<r)m^-% $ 
^>j[ix-ts4^.^^a-ri^frie»Jnxftto3DXtc<£:'g^ 
m>\-myxmmi%^-thxmm.w^^):. ^^m 

[ 0 0 1 0 ] i/i. iM3,mmL'thfz^\.zmm.b 
w&mmmx^mt. wim.5wmmmmx 
mmzii\^x. mi-x-^^^T^vr-^tmmMx 

ii<7)»iffiff^«^#ji:tyc^**><i,Jaxtl.ttffi$r^t^ 

mu.mM%^^mimimxx^<^t^xiiz-im 

[00 11] 

mz^-i^wm-h, 

[ 0 0 1 2 ] la 1 »i. i^wm-mmmmsz^ i> n c 
ir—9^^mwr)^%<nmm:yf<tf^^y 9mxh 

0. (SIS*, lOOtiNCr-^J'f^fiKIIST', CPU 
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0 3, aJ:^gSl0 4, ROM (U-K:t>"J-^^'J) 

10 5, RAM (^yt^'-AT^-feX^^ 'J) 1 0 6 , IS 

-tijia 1 0 7ar/jifi^ y:5'-7x-x 1 0 8 ^^g■LT 

[0013]CPU101 {4g9ral!Bl<^NCT--^'4fi£ 

t =5: C A D f - ^ O N C T - i^4fiS®LU'' 

3^4T-^'■^^^°^;<-5'^c7)^^^§:^f5 t^Ot', CRT 10 

:^'f&t<0T% 7'';y:J'i^*»^>^i>, romio5{4I1| 

?gc^#SPJtyi AfiSJ«®:aj^c7)7-n ^' 7 A letttl. 
;<t'Jt'^il.. RAMI 0 6{4^VN-5;<-:?c7)-B$iE 

[0014] NCr-^-fMSKi 0 on^m^mm 
{i, rtSPiififfl^^^'?^ 1 0 9 J: ^mm^tt^zmm^ti 

[ 0 0 1 5 ] afi-f ^^--7 x-x 1 0 8 t^asfisig-c 

$)SNCIf'^ai 1 0at>'CAD/CAMxyv^:i7 
Uyi5''7-::?xf—v-3y (EWS) l l imm^ix 
TV^&. -eL-C, )ifi-<y;?-7x-X108Sr:rt-LT 
NC-r-:?f^^Ml OOtNCIf^Ml 1 OM^C 
AD/CAMxyv'-TUy^V-^'X-r-vayi 1 

1 MiiX'm^<DmKT~'!^mmmm:hh . 30 

[0 0 16] NCr-rJ'^fiK^Sl 0 0T{4. X1)m 
0 2*>4>5l-^^-^'(Cj:OA:':J§^lTRAMl 0 5(CiE 

T-9 (WT. ?±«?T-:?ti5^i.) tieit^ai 0 

7 (c»?? $ il-C V ^ I, MJnXifeOC A DISlJgSS t Sr C P 

U 1 0 HiA^)^-!.. 

[0017] m^ir—9\Z\i.^ »I^^5fiOC ADt-^ 
o t V ^ I) 3 oomitci^f ii 0 . N C T - ^' 

f^fig^S 1 0 0J±. c p u 1 0 1 A:>3 §n)tgt!ipi!|«j 

■ri.. 

[0 0 18] ±^t-ta!KT-:?tcK;fCNCT 
[ 0 0 1 9 ] 02 {4, *5|BJ<7)-||ig«O0®t«|, N C 50 
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6 

T-rJ^^fiK^ai 0 ooNc-f-:$'f^«^Ml¥)li&^^■r 
7^-f-v-^T'2bl>, 

[0020] i-f . xf-vrs 2 0 1 -c-ieiigsi 0 7 

t=iB1i$il^v: CAD ir-'^ti^tMJ^mmfmi.T-S 
SrJROai-r. iXtc;?.X'y7*S2 0 2tiule;^x-yrS2 
0 1 ^^J3V^TJ5^'9tiJL/v:laff^g*(7)■9*>THff^i: LT^ 

a^tcxf-^yrs 2 0 3 t'luisxr^yrs 2 0 2tcfckr'>t 

[0021] <^^(2Xr -y r S 2 0 4 "C-^^PK^^^m 

2 0 2^M-^-c±fEsaa&^Oist. ^fvT. *Ma«ffl 

««&t>'aS?T-^*«=5:V^i^{4, XT -yrs 2 0 5 T' 

f^f-^ t m^ti. . <?:(ix-r >y r s 2 0 6 tmxt- 
T 7 r s 2 0 7 h *'JBf-r 

rs20 5^m'yx±tmm^mTM-t, ttc. 

[002 2] I23{4. m2'7)XT'yrS20 2RX/Xr- 
•yTS2 0 3<D^mi7r.-tyo-^^-hX-'hl. 

^^^^^^T , ^(^^j^xns Lx\>^immm<DMJ:f—p 

[0 02 3] ll2^0Xr•y7•S2 0 2^^feV^T{4, X-f 
•yTS 2 0 2 l-Xf--x7'S 2 0 2 7 cn^mti^fihtl. 
tti. 02<^Xf >yrS2 0 3^Cfcl^T(4, Xx'/rS 
2 0 3 1 -Xx xrS 2 0 3 7<7)i(!ia*%^?<ll>. 

[0024] t-f. Xt-zTS 202 1 TtPXSf^T-S) 
6 ij^i^rm L . mx^?i-T^d:immcOXT >y r S 
2 0 2 2T?§Jt*^*>$-fJBIrL, m^VWtHm<r)X 
f-'yrS2 0 2 3-^^5X0 «^?5*>Sr^JirL. ^ffiOT^ 
(tiltf JJjWXf y 7" S 2 0 2 4 t'&«SnXti:±{f 

iJBi L , K«aPXft±(f T'^(ttltf<5i:(0Xx >y 7" S 

2 0 25X'm W L . W 0 a;^T''5:<tii 
tf<?:iOXr >y rs 2 0 2 6 T-V-f -y h A^A>S:?J 
BrU, V-<^-;<7'y ht'^fm(f»:<^Xr7 7'S2 0 2 
7 •C'^4'*DX*>5*>$:flWi t . ^4'jDXf^jrJmt4'll 2 
cOXr>y7'S2 04-^3tttl, 

[0025] -:H. fllEXT-yrS 2 0 2 1 ximL^^ 
<^Wr^\±. Xr vrs 2 0 3 1 T'JPX^l^^^tC [JdX 

ieXT>yrS202 2-Cl§g^:^^{4, Xf--y7-S2 0 

3 2t1IPXMJlgM:?mi;-C [l^SO] <7)fS$8i:SPX 
KHOffil82r4;i-2.. ^Jt, B5faxr-/7'S 2 0 2 3r 
.^JR0cO*t-&{i. XT -yrs 2 0 3 3TllPX$M®flt= 
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[?9ffli)ft±(f ] (r>it±ifmmt ctt±f-nF®] <7)m 

$•4x1., i , ME^r rS 2 0 2 4 X'mW,MXi± 

XT -y 7-s 2 0 3 5 x'Mxmimmzmxm 

7-^yrS2Q2 6X-'V^^-:^yh(r)i^-^l,t. Xf-yy' 
S 2 0 3 6XlsaXmmmmiZ9^^-:^ -y hiuXizX "9 

miXT-/y'S2 0 27X'^'^mx<7)^ti. xt 

■yrs 2 0 3 7T'J[0:^^S§g(^t§^§<tfv:Ji4'®^§ 

(0 0 2 6] Il4{i, [a2c7)XT'y7*S 2 0 SaVXr 
>yrS2 0 6(7)^!ia$:S^-r7D-^-V-hfS)l>. (Sill 

[0 0 2 7] ll2co;?.T-y7°S2 0 5tcfeVi-C{i, Xr 

■yrs 2 0 5 1— ;^f--yrs 2 0 5 ecomiimhti.. 

12(0;^-f7rS2 0 6Cct3V>-C(i. Xf-yrS 20 
20 6 l-^XT-/TS20 6 6CDmmtmhtih, 
[0 0 28] t-f. :^-f'y7°S205 IT- [am^g] 
T'$) I *^S*^2rf Jili L , Jnl^S-C'^(t^X{±'<^«OAr -y 
7'S 2 0 5 2 1' [Xmrrr-^] Ift 
I^T^^T'^(tfl{fJ^:i07,f--yrS 2 0 5 3t' [xm. 

;^r>yrs 2 0 5 4 T' [{±±{ff^] *^*^&^fJEBrt, 
ft±tff^T'3:(ttLtf<J:<0;^r -yT-S 2 0 5 5t' [|^« 
0 ] f 'JBf L , I^S 19 T'=5r(m{f -y 7* S 

2 0 5 6T [ji'+'SDX] *^*^&fJ»rU. ^tfJoXt'^ 30 
imtf 0 2 CO;^f- 'y 7* S 2 0 7 '\jgO . 

[0029]-:^. mii^T- -y rs 2 0 5 1 t'Snx^S 

y^r-vTS 2 0 6 1 T'«Sffi«l*IOX:ftW 
, S fz . ffiS^x ^y 7° S 2 0 5 2 T-Xfil^T 

^<r>%^ii. xf-yrs 2 0 6 2-C3^@MtS(?)^l-iilic 

X*I^TggV^}iTyv&^ifCXftl^Tf I., s/i. late 
XT 'y r S 2 0 5 3 t'X:R[tT^fig«iS^{i, Xt 'x 7* 
S 2 0 6 3T-«i^l|grt^t^<iffiS{aSl2Si(=¥jil9 
X'XM^r-tl . ^ , Biitex T -y r S 2 0 5 4 T'tt Ji 
tfft«0*S^(i. XT-yTS 2 0 6 4T-^i^JSl*I«0[lB 40 

trz. miexf -y7-S2 0 5 Bt^Owif^ti. Xf 
-yT-S 2 0 6 5T'3tSfB«?i:ll^^«iO;?i^A»(i>ISilBlP 

Sr-f^lSf Mtc. MiaXT-y7-S20 5 6T-3^4'JIIX 
Xt-/7"S 2 0 6 6-C'«'SfS^rt{±jt^$il 

( 0 0 3 0 ] iXt, ±aUn:ai§?T-^'S:^aL^-W 
$-|l5-ia7^#5gLTiJtBfltl.. #!2I^;t^v^T, ^ff^ 

1216 (a) &l^7 (a) t^fcV^T. €}gTB8i; 50 
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7 (b) iOie^tWJ!5L, tBMT'*$n/v:i^tt(cSliiB 
[0 03 n 05{i. a«?T-:?'tc^4'ii$*>'^><0Spx 

<7)ft$8 z^muM Tik-tmx'h h . 

[003 2] iHlHtCfcl^T. S§2 0iD®Sl/a$3 0 
i7)B{4 . iS § 4 0 OBait' o i> cOA^'HSITiE^l:: J; 0 it 
$ 2 0<7)fflRt/KS 3 0«H^^>5t:5:o^iS^, 

(i:. "<ji4'jDX4 0>" ) . AOcr,mi^tX't\iXm^ 
t^^^:.t'k^'r<W.r-^'kmi(^K^UlQ2ii^h 

i,zim^tih. Elicocpui 0 itii, zcn'^m^K 
kUlObPhX^l-. fii:>u-Y^riX^^hruyy 
A(Cj:Oi«§3 0c7)2'?(7)ffit;f$2 0(7)®tca$4 0 
*>ii>mc7)XasSSSr®aJ-t-g. , 
[0033] !16{±, ?$S^T-:?t^Kfflff^^^^#J:L;t: 
^^^n^-h-^ <mx ^^-rttfg 2r 5g« L;^c-f?i| 0 

i5]ia ( a ) iiiEffiia. Ilia ( b ) {iiiffiHf* 

I., 

[ 0 0 3 4 ] 07(4, "mfr—^^zmmBAt-k^^Uz 
^ct)i(g*»A><7)3DXS:^-ttfiz^5g|| L7t*ft-&cOjaX«g 
fflO-i?iJ2r*-f EI-C'J> 9 , 15)0 ( a ) iilEBH. |S!I1 

(b) {4(iIffi0-C$)^, 

[ 0 0 3 5 ] 06 ( a ) t'C7)|fr®:^ffi]c7)ig^'l.;g (116 
( b ) X<nmm) ii^mxn (^J;c(i\ -7-^ -y h 

wmmm ^zxmj^iM-it^ht. m^mm^^ 
Lxit'^a^i^mxttzt^^iimr-iS'mi 

mmmmmAt Lx^'pt-(:,mxti t v^attis*^' 

^m-^ti. HlWRAMl 06lci5'li$ix&. H 
iitmmz»^5 0cr>m^z)&t^iit:m (117 (a) « 

) (Drnxm-mx-h it^^o ^m*m i o r a 

Ml 06(CfE1f$il.6. HliOCPUl 0 ClfX 
'^><^'Rlf8^RAM10 6*>/i>A:J]L. 1^46n-H§nT 
v^|>rn^7A(cJ: 035$ 5 OcOMtjg^sflTtgU^iT);^^ 

«x^MS§^saii-i>. 

[0036] &,±im Lfzx 0 iz^mmmm^zi^m 

fi^fig^ffii 0 omx^<^mmtmm'-i'inmixtsi. 
tiT- ?r#)S-ri) cox\ ±m^j:xwmmAK' ^ i . 
ttz. mmmmzmm-thtiib. ^nm^cosx 

izm^-t^ ztizx^. t Lx 

gl 0 0MT-5-il&»«?Ls «§5 0*>/i>SS4 0WX 

ms^c^%tiii'i7m^^cox\ m^<r>^j:\'mmcD^\^x 

M^m^coMiKffiX'^i, mz. mii^mmtimcoixt^ 
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1 0 



1 0 0 3 7 ] ^rfc. *^BB4. «S[<?)^l§*»^.filfi£$)h. 
[00 38] 

vm<mmmm 

[112 ] im^m^\<r)m.y^mm.z\^.mm-'9'{^ 

[03] l22c7)Xf->y7'S2 0 2^il/XT-yrS2 0 3 



[114 ] 02<O:^r -/TS 2 0 5&l^';^T7rs 2 0 6 
[05 ] *^BJ(0^1 C7)^S£comi(C{||>|StiiT-:J'^ 

[06 ] *fgB«i7)||i £7)||t|(;)^g.^(-^|,|!jfir-^ft 
I). 

10 [07 ] t-mm'm 1 OIIIS«0JBJLl(cf^|.^<iT-:?^^ 
■t0T'J)l.. 

[l^^coiKBfl] 

100 mflT-:5'#fi!c^S 

101 CPU (*ifesi^^!ia^s) 

102 A:']^? 
1 0 3 ^*gP 
104 

20 1 05 ROM (y-h':t:^U--X=E'J) 

106 KAM {vV'fi^r'^^X:^^^)) 
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